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SUMMARY

The research reported here was initiated to determine whether a biomass-
fueled energy production facility could provide an economical, but more
secure energy source for Eglin Air Force Base. The basic criteria for the
report recognized that complete energy independence was neither desirable
or economical. The scope of the report required that two different
scenarios for plant size be considered and examined for financing and
operation by either a private third-party or MILCON. The plant sizes were
intended to provide for essential requirements of (1) the entire Eglin AFB
complex and (2) the Main Base segment only.

A requirement of the work scope was the consideration of providing both
therma1 and elactrical energy. The fact that thermal requirements for the
base are presently provided by small decentralized natural gas-fueled
beiler plants or direct-use natural gas appiiances, together with the re-
latively short heating season made it immediately evident that it would
not be economical to convert to a centralized system with underground
distribution.

The plant sizes studied for the entire Eglin AFB complex and the Main Base
were 25-MW and 15-MW output, respectively. These plants could supply
roughly 80 percent and 76 percent of the annual electrical energy usage
for the respective base segments and permit operation of all essential
services under emergency conditions.

A financial pro forma for each of the plant sizes was run for both third-
party and MILCON financing and operation. These pro formas in Section IV
of the report, indicate that the return on investment required to attract
a third-party operator would increase rather than decrease the electrical
energy costs in either the 25-MHe or the 15-Mwe case. These cost in-
creases would vary from 12.8 and 8.8 percent in the first full year of
operation, to 5.3 and 11 percent in the 15th year for the 25-MHe and
IS—MHe cases, respectively. Should funding be available for the MILCON
cases however, the cost of electrical energy would be reduced by roughly 7
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percent for either plant in the first full year of operation
and to 16 and 19 percent in the 15th year for the 25-MW_ and

15-Mwe cases.

In summary, except for reasons of national security, it is
impossible to recommend implementation of either sized plant
when it indicates a negative net present value and a maxi-
mum rate of return of 5.2 percent for the most favorable of

the cases studied.
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SECTION 1
INTRODUCTION

B. OBJECTIVE

The objective of this effort was to perform an updated assessment of the
current and anticipated process and facility energy requirerents at Eglin AFB,
Florida, and, based cn these results, to project installed equipment costs and
operating costs for the biomass energy conversion systems proposed to meet
these requirements. Results of this dinvestigation will be combined with
previous data from extensive technical efforts examining the feasibility of

developing and implementing biomass energy conversion systems to provide

facility and process energy for Eglin AFB.

B.  BACKGROUND

"Energy Crises”™ of the past decade have highlighted the fact that the
United States remains dependent upon suppliers of imported
fossii-fuel. Energy security is important to the United States, but mandatory
for the armed services, and especially critical for the Air Force, which
depends on the security of its airbases for mission accomplishment. The Navy

takes its ships and airplanes to the combat zone; while the Army deploys its
forces to the theater of operations.

uncertain

The Air Force, on the other hand,
conducts its operations largely from established bases, which must be secure
and capable of uninterrupted operations.

An Air Force alternative to liquid fuel dependency for base operation
would be a 1locally available energy source such as renewable biomass.
Realizing the vulnerability of its instaliations to fossil-fuel interruptions,
the Air Force began an ir-house study in 1978 to evaluate the feasibility of
using wood grown on Air Force installations to supply the heating energy
requirements of those installations, thereby, replacing the conventionai
fossil-fuels in use. That study, Forestry Lands Allocated for Managing Energy
(FLAME), identified Air For-e installations with the potential for satisfying

significant portions of their enc.3v requirements with cull trees grown on the
installation.
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Three followup studies to the FLAME study were conducted. The first study

P2
e

,;'.j . addressed the technical issues of interfacing biomass conversion systems with }‘s:-
' in-place energy systems and found that Eglin Air Force Base had the highest i
technical and dollar payoff potential. The second study focused on Eglin Air i‘::
:‘_—_’: Force Base as a model Biomass Energy Island (BEI) and addressed the issue of ,,:1
utilizing the instaliation's resources under a BEI concept. Based on the f}:

=4 i maximum wood fuel reguirement of 540,000 green tons per year, that second study E.‘;

-..;; -::I identified 90,000 net producing acres out of the 464,000 acres of Eglin AFB for - E::‘

:f.? _‘ inclusion in biomass energy plantations which would not interfere with the ‘:i

;,:; ;: Base's mission. The second study also recommended a superior silvicultural ;-:

"': E option that included the Choctawhatchee sand pine (CSP) as the species to g_:_:

::‘: cultivate. --

:: The third study described a program to implement the BEI concapt, ::
: including: timber management methods, silvicultural practices, fuel harvesting E

and delivery, and base management requirements.

k)

Because several years have passed since tha Energy Conversion systems were :.
originally described, one of the findings of the third study was that these

A s

systems were no longer in tune with updated energy consumption data and new

[
)

| 'T.l'f"m.?‘" "’i‘ f'.'l Tf ‘. X ,

management plans. Accordingly, the Air Force commissioned this study to
reconsider Eglins' energy consumption profils, apply current thinking to the
energy conversion systems described, ar3 recommend the optimal system based
upon current findings. B2dditisaaily, an economic analysis is to be provided

Ly
.

e
LA A

Yor two situations. The first is for an Air Force-owned and operated system and

the other is for third-party operation, :
E:

C. SCOPE “»
This study evaluated the economic feasibility of applying current wood— :::I
burning energy conversion technologies on Eglin AFB. =
¥

It consisted of four technical tasks: =

® Revised assessment of current and projected process and facility E
energy requirements. -
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b ° A determination of recommended system capacities and corresponding :

detailed estimates of the cost-effectiveness of each.

° A summary briefing.

A ROKE Y T

) A technical report.

The approach was to look at small power production systems in two
capacities: (1) to provide 100 percent of the minimum monthly sustainable
electrical requirements of the main base, and (2) to provide 100 percent of the
minimum monthly sustainable electrical requirements of the entire Eglin AFB
comnunity.

Cost-effectiveness determination of each system will be shown for both
third-party financing and military construction funding.
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SECTION II
ENERGY REQUIREMENTS

Ao

"
Y]

A.  INTRODUCT:IN

To establish a basis for overall recommendations for the size and types of

U
.

2quipment to be used in the BEI concept, data on the use of energy of all types

Lg0yn
‘ll‘ .
OR

A
R
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on the base for a full-year were obtained.
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B.  BASE DEMANDS

{3 I8
re
fyed

o

1. Thermal

.oy
Bl lardf

Thermal demands of major buildings on the base are presently met by
small decentralized boiler plants operating on natural gas fuel. Smaller

“I
o

buildings and housing facilities are provided with direct-use, natural

b,
L)
"

ML
et
Mde

gas-fired appliances because the capital expenditures regquired to provide

’
i

thermal energy to even the major buildings from a central location would be

11

PR SRR |

prohibitive. No further study of this option was initiated.

!';'.r'-.v‘;r ot

5

2. Electrical

[

‘N

K it

Electrical power for Eglin AFB is provided by Gulif Power Company =

through two major substations. The larger Valparaiso Substation feeds directly ?ﬁ
the North Gate, Foster, and Main Base substations. Through a 25-kV switching f&
station, it preferentially feeds the West Range, East Range, Florose, Auxiliary I
9, and Site A-20 substations. The smaller unit, West Gate Substation, feeds o
the family housing area and the TAC substation. In addition, the West Gate gg
Substation can provide emergency nower to the other Eglin sateliite substations ;E
connected to the switching station by tying in to the 25-kV switching station. B
éi
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Gulf Power Company furnished computer printouts of hourly demands for
each of the major substations for the Calendar Year 1983. Extracting the data
from these printouts, three annual demand profiles were created and labeled
Figures 1, 2, and 3 showing absolute maximum demand, 5-day minimum demand all
on a weekly basis. These figures represent the combined total base demand,
Valparaiso Substation demand, and West Gate Substation demand, respectively.

ANACACRIAY - .\ PRI Giinhy

C.  PLANT SIZE SELECTION

In conformance with the statement of work for the contract, two sizes of
plants have been identified. These sizes, nominal 25-MHe (net) and IS-HHe
(net), were selected on the basis of the review of Figures 1, 2, and 3
referenced 1in the previous paragraph. An evaluation of the electrical =
profiles revealed that plants sized to meet the maximum demands of the two
options would usually operate far below their design capacities, or would
require significant export of power to the serving utility. The final
selection was made on the basis of providing plants of sufficient size to meet
the essential base loads throughout the year and to be able to follow base
demands below the plant nominal rating without exceeding the turn-down
characteristics of the bigmass-fired boilers.
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The ZS—MHe (net) plant was selected for the "entire Eglin community”
option, and would be "base-loaded™ for the greater portion of the year. It
would electric-load follow only during the time when the total base demand fell
below the 25-MHe level. This option would require an internal base tie-line
operating at 25-kV between the Valparaiso Substation and the West Gate Sub-
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station together with lock-out of the utility feed to the West Gate Substation. ?ﬁ?
With this arrangement, the plant would be able to produce 79.5 percent of the ff}
total annual electrical consumption of the Eglin community on a full- .3;
availability basis. s
£

The 15-MHe (net) plant was selected for the Eglin "Main Base" option and %;i
would serve only those facilities presently connected through the Gulf Power Qig
Company Valparaiso Substation. The areas being served by the West Gate %;;

Substation would continue to be served by Gulf Power. In this case, the plant
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would be able to produce 73 percent of the total annual electrical consumption
of the Eglin Main Base facilities. Similar in operation to that of the large
plant, the lS-MWe facility would be base-loaded, except for those times when
the requirements of the Main Base were below the 15-Mwe level. In neither case

would there by any power export since the purchase price rates of Gulf Power
Company are so low as to make export uneconomical.

The following tabular summary serves to illustrate the relationship of the
plant sizing to the base demands.

Fuel % Base Usage
Nominal Usage Annual MWH w/Plant at

Plant @ Rating 8 7,700 hr/yr Total Base Main Base 7,700 hr/yr
Output w/47% MC Availability Usage/Year Usage/Year Availability

(MHe) (TPH) (MWHx103) (MWHx103)  (MWHx103) (%)
25.0 41.4 (1) 192.5 282.1 - 79.5
15.0 24.9 115.5 - 158.1 73.1

(1) With Valpariso/West Gate Intertie

The availability of 7,700 hours per year allows for roughly 12-percent

downtime for both routine and unscheduled maintenance that could be expected
for plants of this type.

D. BIOMASS RESOURCE REQUIREMENTS

1. General

Past studies have demonstrated the potential for producing energy-
wood on lands owned by Eglin AFB. These studies also indicated that the base
could achieve energy self-sufficiency with wood grown on its own land. A ‘later
study by Batelle, Columbus recommended a management regime for the forested
lands on Eglin which precluded this action. The present study explores the
possibility of an alternative to onbase wood production; the procuring of wood
from other forest land in the vicinity. It assesses the availability of
energy-wood biomass within the Eqglin Procurement Area (EPA).
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E%g E; This study must be considered as a gross estimate of the available E;
%ﬁ; .22 wood volume and may serve as a basis for decision-making at this time. Its ';§
E - level of accuracy is consistent with the present status of the project. g
Egé ;§ Estimates of available volume and production are deliterately conservative and &
E%E- .51 are based on the following assumptions: 2%

° 50-mile truck haul limit.

o  No wood will be available from Eglin AFB Tand. ks
) No wood will be available from land-owned, or leased by forest g7

industries. (It is probable that local forest industries will X
eventually use energy-wood from their holdings to fuel their own

s > >
() 1)
SN

o
.

operations.)

v

A i Ot

° Estimates of "now-available" cut include only the volume which
will come from hardwoods not suitable for sawlog production.
They do not include logging slash from pine operations, pine
saplings, or any volume from sparse pine stands or offsite pine
plantations which mignt be harvested for energy-wood, nor do
they 1include possible cuts from extensive area sand pine
plantations which may be available for energy-wood harvest, if
the price is right. No estimate is made of possible volumes
available from mill residues or from urban waste {landfill).
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The Eglin Procurement Area (EPA) is considered as roughly the land
within a 50-mile radius of the base. Longer haul distances are ccmmon for
energy-wood chip hauls in the area; however, we will use the 50-mile limit as &

'

Xai

PAT Y
b

AL

conservative and certainly economical truck heui distance for this area. No

consideration has been given to rail-haul deiivery, althougn this is a possi- -

‘ bility. The 50-mile 1imit concept is operationalized thvough the use of 3 %ﬁ
i; five-county study area, using the Forest Inventory Retrieval System (FIRS) of f:
= the USDA, Forest Service. Figure &4 is & map showing the five-county area which éﬁ
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roughly approximates the boundary of the procurement area. About 30 percent of
the EPA lies within the state of Alabama. As the USFS was not able to furnish
a printout combining Covington County, Alabama with the Florida data, the
Florida data were expanded on a pro rata basis to adjust for this fact.
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The report will consider for the EPA:

° Land available for energy-wood production.

() Existing energy-wood volumes.

] Harvestable energy-wood volumes and growth.
[ Probable prices for delivered wood.
2. Land Available

Within the five-county Florida base area, the following is the
distribution of commercial forest land:

o)
'l
{1

2R

b

Acres =

o

Public 590,000 =

Forest Industries 448,600 ifﬁ

Leased, Forest Industries 72,000 233

Farmer 263,000 25%

Miscellaneous Private 629,000 ) Ef?

TOTAL 2,002,000 ;:;

If Eglin Tlands (404,000 acres) and forest industry-controlled lands iii

(520,000 acres) are exciuded, a total of about 1,078,060 acres (54 percent of ng

«g the total) is available in Florida as an energy-wood source. An estimated ﬂﬁ;
‘E: 550,000 acres of nonforest industry-owned land are available in Alabama, giving 2:%
:5 a total of about 1.6 million acres. This is the land base which can be drawn i;%
= upon to supply Eglin’s energy needs. a;i
- i
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Of this available land, 40 percent is in pine-type, 19 percent in
pine hardwood, and 41 percent in hardwood type. Importantly, more than 80
percent of the land is on uplands suitable for year-long logging.
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3. Existing Energy-Wood Volumes

SAEER IR M)
SN t,".‘:;?;"g 7

In this study, existing energy wood is defined as bole, tops, stumps %
and saplings of rough and rotten hardwood and pine, plus tops of growing stock 5
trees. 1Ir addition, an arbitrary 25 percent of growing stock hardwoods of less {;}’*‘
than sawlog size trees have been assigned as candidates for energy-wcod "':’"
harvest. When calculated volumes from the five-county study area are adjusted
for the exclusion of Eglin and Forest Industry lands, and the inclusion of

4
'1

9373 My

Alabama lands, a total of 21 million tons of energy-wood exists within the t:_i_
Eglin Procurement Area. éﬁ
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4, Harvestabie Volumes and Growth

Not all ¢f the existing volume can be harvested. The USFS Forest
v Inventory Retrieval System quantifies those land areas within the survey area
\._: ) that need silvicultural treatment into broad management ciasses. FIRS also
:}5 provides information on growing stock volumes found on such areas and other
A g stand demographic data which can be menipulated to predict the volume of
energy-wood probably harvestable from these lands. Calculated energy-wood
'— - yield volumes for harvestable private land within the five-county study area,
.‘_:_E_ g by management classes, are shown in Table 1 below.
‘~ £ TABLE 1. HARVESTABLE ACRES AND YIELDS, PRIVATE LAND. )
3 OPERABLE ACRES (M) / TONS/ACRE YIELD i
‘ ‘ Nat. pine Oak-pine Upland H. Lowl. H. ;{
.. _ Salvage and Harvest 12-8 4 -39 -- 10 - 73 L
. Conversion and Regen. - 90 -9 144 - 10 66 - 13 :::':_:I
e S Total Acres (M) and M Tons 12 /0.1 94 /1.0 144 /1.4 76 / 1.6 E
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Total energy-wood yield for the 892,000 acres of nonindustrial
private forest land in the 5-county area is 4.1 million tons or 4.6 tons/acre.
Applying this value to the nonindustrial forested acreage (1.6 million) within
the EPA results in an indicated harvestable volume of about 7 million tons.

Net annual growth for rough and rotten culls of all species is
calculated to be 2.8 percent. Another 1.0 percent is removed annually for
firewood, site preparation, etc. It appears that as much as 3.8 percent of
existing energy-wood volume would be available annually on a "sustained yield"
basis. This growth amounts to about 800,000 tons annually.

A conservative estimate is that 7 million tons of energy-wood are now
harvestable within the EPA, and another 800,000 tons are being produced
annually. Maximum requirements for the 25—Mwe plant are less than 400,000 tons
per year.

5. Probable Prices for Delivered Wood

A well-established energy-wood harvesting and delivery system exists
within tne tPA. As many as 400,000 tons are harvested annually for energy-wood
in the Florida Panhandle area, practically all of it from company-owned lands.

Delivered prices are negotiated and vary with haul distance, cut per
acre, and current status of operator needs. Recent (1984) contract-delivered
chip prizes {adjusted to a 35-mile average haul, and $i.000 per ton stumpage)
ranged from $10.95 to $15.50 per ton and averaged $13.83. A recent bid for
310,000 tons annually, solicited by the City of Tallahassee, produced a low bid
of $13.90 per ton. This bid is now under negotiation and may require a
resolicitation. As energy-wood markets develop in the area, an increase in
prices can be expected, but under current market conditions, wood in large
quantities can almost certainly be obtained at $15.00 or less per delivered
ton for wood chips at less than 50-percent moisture content.
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SECTION III
PROJECT DEFINITION

A.  GENERAL

The following project definition is specific for the 25-HHe net plant
size, but since both plants have identical cycles and functions, it is
applicable for the 15-HHe net plant if all flow and use rate values are
adjusted to 60 percent of the values specified for the 25-HHe plant. This 60-
percent flow factor can also be used to correct the fundamental flow diagram,
while the plant layout and elevations wiil not differ significantly for the

smaller plant. Complete computer performance printouts are included for both
plants in Appendix A.

The project includes the conceptual design, construction, and startup of a
wood fuel-fired power plant producing a nominal ZS-MHe of electrical power.
Appendix B 1includes an area location plan, plant arrangement, elevations,
fundamental flow diagram, and electrical single-line for such a plant. The
facility will include provisions for receiving, handling and storage of wood
fuel, the production of electrical power, and interconnection to the area elec-
trical distribution system.

The project will be designed for continuous high availability, maximizing
megawatt production. To provide this reliability, wherever practicable, backup
equipment will be provided in the critical areas, such as feed pumps,
condensate pumps, and circulating water pumps.

B.  SUMMARY OF MAJOR EQUIPMENT

1. Wood-Handling Equipment

The wood-handiing system will provide a means of receiving, classi-
fying, storing, and reclaiming woodwaste to the boiler feed hopper. The wood-
handling system consists of the following major items of equipment:
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- Two Truck Dumpers with Scales

- Two Receiving Hoppers

- Magnet

- Disc Screen Classifier

- Wood and Bark Hog

- Open Storage Reclaim System

- Buffer Storage before the Boiler

- Stackout and Reclaim Conveyor Systems

2. Steam Generator

The steam generator will be a fluidized-bed type boiler. The boiler
package includes the required startup heater, economizer. superheater, induced
draft and forced draft fans, and emission control equipment. The boiler design
parameters are:

Design Capacity 216,000 1b/hr

1,265 psia
Design OQutlet Temperaturs 955°F
Wood Fuel Firing Rate at

47-Percent Moisture Content

Design Qutlet Pressure

41.4 ton/hr
3. Air Quality Controcl Equipment

The facility will be equipped with an air quality control system to
remove particulate from the boiler gases to meet the presently acceptable
emission levels. The air aquality control system wiil consist of a

mechanical dust collector and an electrostatic precipitator, or baghouse.
%Z. Condenser System
The facility will be equipped with a multimodule, wet surface,

air-cooled condenser, designed to operate at a design wet-bulb temperature of
77°F.
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5. Turbine Generator
The turbine generator unit will consist of a single-casing,
condensing turbine, and a closed-air/water-coolec generator operating at 3,600

rpm. The turbine design conditions are:

Throttle Steam:

Pressure 1,250 psia
Temperature 959°F
Flows 216,000 1b/hr

Exhaust Steam:
Pressure 2.5-inches HgA

Number of Extractions 2

Number of Feedwater Heaters 1 Deaerator

1 Low-Pressure
6. Electrical Equipment

Electrical equipment will be provided to control and deliver power to
the base grid, and to serve internal plant loads.

Major electrical equipment will include a 13.8-kV switchgear assembly
with utility tie breaker, generator, and plant service fused disconnects.

7. Instrumentation and Control Equipment

A central control room will be provided for remote startup, moni-
toring, control, and shutdown of frequently operated equipment. Local controls
will be provided. The operator interface will consist of a centralized,

dedicated control system, auto/manual stations, indicators, recorders, and
annunciators.
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C. DETAILED DESIGN DESCRIPTION

The design description of the two different-sized plants is covered in
Appendix C of the report. It includes not only a general description of the
work items and equipment, but design criteria used and a description of the
function of the various sytems involved.
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SECTION 1V

ECONOMICS

A.  GENERAL

The scope of this study requested that we look at the economic feasibility
of providing a supplemental electric power source to Eglin AFB through the
construction and operation of a wood-fired power plant. The sizing of the plant
was to be determined by the needs of the Main Base area and also of the total
base. After review of electrical consumption records provided to us from
January 1983 through July 1984, and the electrical rates structure that Eglin
presently enjoys with Gulf Power, it was determined that the most economically
efficient plant sizes to accommodate needs woul:@ be 15 HHe for the Main Base
and 25 MHe for the total base. These sizes were determined sc as to be 2ble %5

BN M)
l.l ‘l

‘ l.. l.

. WML

base load the facility for maximum efficiency and also not trigger a higher
rate structure for additional power needs.
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B.  PROJECT COST SUMMARY

1. Costing Criteria

Ot
AL

Capital costs are associated with the active engineering design,

procurement of equipment and materials, and the construction and startup of the
plant.

The following assumptions pertain: é

. The site is assumed to have good soil conditions of at least 3,000 w3

pounds per square foot bearing capacity; no special foundation e
requirements have been allowed for.
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) Present access roads are assumed adequate to serve this new genera-
tion plant, and only onsite roads have been costed, as required. All g
piping carrying services to and from the generation site is assumed
to extend only to battery Timits.
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() Filtered water of city quality and adequate preséure to meet the
stated requirement of the generation plant is assumed to be available
at the generation site boundary. It is also assumed that all liquid
effluent from the generation plant will be transferred to the base
sewer system at the battery limits.

rlp\c

o
1

0 No landscaping of the generation plant site is provided for. The
perimeter of the generation plant site will be enclosed with chain
Tink fencing, as shown in Appendix B (page 83).
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° The generation plani will be of outdoor construction. A building

TR DR R 1t

will be provided to house the maintenance area, personnel facility,

O TR AP

switchgear, and control roofi.

e The demineralization plant for the boiler feedwater is based on ?;:
rented ion exchange units and does not include a regeneration plant. hay

bt A 1
v

° Water for fire protection is assumed available at the battery limit
at adequate pressure to meet local codes and national standards.

L AT R
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° This project costing is based on union labor and constant December
1984 doilars.

L]
'
a

2 g

.
YA

No allowances have been made in the Capital Cost Estimates for the foi-

Towing items:
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- Spare Parts

1

o

- Operation, Maintenance, and Test Equipment

‘4

o

{ pod

- Office Furnishings
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- Cranes

- Emergency Diesel Generator

- Emissions Monitoring Equipment
- C0 Control

- Front-end Loaders
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2. Capital Cost Estimates

The following pages present the construction cost estimates for the
two different-sized facilities. The costs for the 25-MHe plant are estimated to

be approximately 39 million doliars, while those for the IS-MHe plant are
approximately 33 million dollars.

WY

5
The economies of scale of the larger ZS-HHe plant are very apparent when S
the differences in capital costs are examined. With only an 18-percent b

-
,,..‘
-

*

icrease in capital costs, a potential annual generating capacity of roughly
66 percent could be achieved. This would increase From 115.5 x 1G3-¥Mr to
192.5 x 103-MWHr comparing the 15-HHe plant to the ZS-MHe plant. In addition,
while fuel usage and cost would be proportional to plant output, plant overhead

costs such as operating labor and administration would be only marginally
different.
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TABLE 2. EGLIN AIR FORCE BASE, BIOMASS POWER PLANT,

25-MEGAWATT CASE.

CONSTRUCTION COST ESTIMATE

Item

Site Work

Concrete

Structural Steel
Buildings
Equipment

Piping

Electrical
Instrumentation
Painting
Insulation
Miscellaneous Steel
Completion Items
Freight

Sales Tax
Engineering
Contractor’s Overhead and Profit
Contingency

Total Cost
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Cost

$ 477,500
1,113,500
424,800
487,990
17,053,000
1,642,000
2,931,000
778,000
163,000
1,191,000
343,000
353,000
501,000
835,000
1,620,000
5,750,000

3,336,300

$39,000,000
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TABLE 3. EGLIN AIR FORCE BASE, BIOMASS POWER PLANT
15-MEGAWATT CASE.
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Site Work $ 477,500
Concrete 1,033,600
Structural Steel 375,900
Buildings 450,000
Equipment 14,468,900
Piping 1,453,200
Electrical 1,905,900
Instrumentation 778,800
Painting 140,000

Insulation 1,053,900
Miscellaneous Steel 320,100
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Ccmpletion Items 320,500
Freight 412,500
Sales Tax 687,600
Engineering 1,373,500
Contractor's Overhead and Profit 4,750,000
Contingency 2,998,100
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Total Cost $33,000,000
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C. ESTIMATED COSTS TO COMPLETE
1. Third-Party Developer

To realistically analyze the costs associated with a turnkey contract
to complete one of these plants as proposed, a Third-Party Developer must
examine several other dynamic conditions, including cost of borrowed funds,
equity required, preoperational expenses, spare parts inveniory, fue? inventory,
and working capital needed to bring the plant to where it can perpetuate its
existence through preduction revenue generated.

Tables 4 and 5 summarize the flow of funds over the time required to
bring each of these plants from concept to s working reality. In each example,
a sources and uses of funds analysis demonstrates that the capital cost of the
plant is expended through a construction schedule assumed to be 24 months’
long. This timeframe is deemed adequate to allow the contractor to construct
and start up the facility, which when accepted, would be turned over to the
plant operater.

The following general assumptions were made in preparing each of the
third-party owned sources and uses calculations:

Construction begins Juiy 1, 1985 and is complete June 33, 1987.

° Approximately 35 percent of the all-in cost of the development
is provided by equity from the developer or a Joint venture
formed specifically to own the facility. Those funds are
injected pro rata with 1loan funds during the 24 month
construction period.

® The capital cost (EPC) is roughly equal to the construction cost
estimates on the previous pages.

. The cost of borrowed funds is 13 percent per annum, plus
standard loan funding charges, and legal ‘expenses associated
with the financing of simiiar projects.
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Wood-handling equipment, maintenance vehicles and a spare parts

inventory are purchased during the last several months of the
construction phase.

An inventory of wood fuel is built up over a 6-month period
prior to complietion, allowing enough fuel for test firing of the
facility during the startup phase.

A working capital line is established to maintain the economic
viability of the plant.

Expenses of the developer and the plant operator are reimbursed
or paid as they occur during the construction and startup
phases. These costs also include interconnection facilities
tying the propcsed plant to Eglin's existing systems.

The general contractor is subject to a 7.50-perceat retention
against work performed under the construction contract, until
the job is complete.
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2. Covernment as Developer

The preceding assumptions were applied to Table 6 ard 7, summarizing
the flow of funds over time for the construction of the same two facilities,

except for financing, and costs associated with leveraging the plants. The

-

resilt, of course is a lower all-in cost of building each proposed facility,
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assuming that a MILCON-funded project has no cost-of-funds or tax benefits to
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recognize.
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3. Financial Forecasts

The financial forecasts which follow this section demonstrate by year
the anticipated operating performance of each proposed plant under the "Third-
Party-Developer" and "MILCON-as-Developer" scenarios. These estimates of the
most probable operating results and corresponding distributions of benefits
have been formulated, using assumptions described below which we believe to be
significant in determining the reliability of the forecasting model. There is
no assurance that the assumptions will prove to be completely accurate or that

plant operations will not be affected by subsequent unanticipated events or
circumstances.

tach set of third-party forecasts contains operating statements and
balance sheets which give a detailed accounting of the relationships between
the Tax and Book methods of tracking plant performance. MILCON-owned scenarios
contain only book basis forecasts due to their tax-exempt nature. Unless

otherwise noted below, an inflation factor of 6 percent pertains to all related
costs of operation.

The following assumptinnc nerizin:

a. Cost of Electricity

A1l electricity generated would be purchased by Eglin Air Force
Base. The Energy Payments shown in the forecast wers derived as a variable,
which escalates over time, allowing the "Third-Party Developer™ to recover
costs, repay the debt incurred and yield approximately 30 percent on the
original equity investment after 15 years of operation. This is a common

requirement in the industry based on the risks associated with development and
construction of facilities such as those proposed.

b. Cost of Fuel

Each facility is assumed to be capable of operating at an
average of 88 percent of its rated design capacity, roughly the equivalent of
7,700 hours per year. Assuming an average moisture content of the available
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fuel to be 47 percent, the annual fuel consumption for the plants would be
roughly 319,000 tons and 191,000 tons for the 25-MHe and IS-MHe plants,
respectively. Using the wood fuel costs of $15.00 per ton in 1984 dollars,
escalated at 6 percent per annum, the annual usage for each plant would be $5.7
million and $3.4 million respectively, in 1987.

c. Operating Labor

The basis for properly manning these proposed biomass-fueled
power plants was developed by consulting with companies which operate similar

facilities.
The composition of the labor force as proposed is as follows:
Position 15-HHe Plant ZS—HNe Plant

Plant Manager 1 1
Production Supervisor 1 1
Plant Engineer 1 1
Plant Operators 8 10
Wood-yard Operators 4 6
Maintenance Mechanics 3 4
Plant Clerk 1 iy

Total Required 19 24

Average annual salaries, including benefits, overtime, and an
operzting management Tee have been included in these cost estimates.

d. Repairs and Faintenance Costs

The normal manner of determining maintenance costs for
facilities such as are considered in the report, is on the basis of the number
of kilowatt hours produced. This method covers the costs of materials and
labor required to keep the plant in service, including routine and unscheduled
‘maintenance and required pericdic overhauls of the plant equipment. The cost
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used herein is four mils per kilowatt hour, at the 25-MHe plant, and 4.6 mils
at the IS-MHe plant, based on experience at similar facilities. Using these
values, the annual maintenance cost for the zs-nwe plant producing 193 megawatt
hours would be $773,000 per year, and in the case of IS-MHe plant producing 116
megawatt hours per year, the maintenance costs would be $530,000 per year.

Both of these figures are based on 1985 dollars and escalate at the rate of 6
percent per year.

e. Insurance

Each of the proposed operations will be subject to hazards, some

of which may result in personal injury or property damage. The forecasts g;j
P
-, provide for "all-risk" insurance on each facility, employer's 1iability R

Chi 2
OB
. »
SOLTS

-
)
,

2 WIS

insurance, comprehensive general liability insurance, flood and earthquake
insurance, boiler and turbine generator breakdown insurance, and business
interruption insurance. Annual premiums for this coverage are estimated to be
€200,000 for each plant, escalated from 1985 dollars.
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f. Working Capital

It is assumed that each plant will require working capitai to
hangie variactions in auuu inventories, unscheduled maintenance outages and the =
collection of receivables. The financial forecasts for the Third-Party Eg
Developer assume that a $1 millicn line of credit will be available during the
final stages of construction, and gradually diminish in usage over the first
7 years of plant operation. The cost of these funds has been estimated 13
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percent per annum, o=
The number of production days receivable outstanding from the 3{

sale of electric power is estimated to be 30 days. i
g‘i

Accounts Payable are estimated to be approximately 1 month's QE

cost associated with the following: =
33 -'513
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Fuel Supply Fluid Bed Material

Utilities & Ash Disposal Insurance
Repairs & Maintenance General & Administration
c£Xnenses

Operations & Maintenance Labor

g. Inventory

Wood fuel inventory assumed to be on hand once commercial

AN

o
[X

operations are underway is estimated to be equivalent of approximately a 70-day -

~
!t

f e

supply. g;
5

h. Significant Tax Assumptions S

The Third-Party Developer scenarios which follow include the £

iy

T

latest federal and state income tax benefits as they relate to Qualified

s
.z, )

Progress Expenditures, Investment and Energy Tax Credits which are assumed to

P
PO PaU LI/
Ul ot

remain available as currently allowed by generally accepted accounting

v
¢
]

I
cFr) i

standards. No provision has been made within those forecasts to account for

E; potential changes to existing federal tax rules. The percentage of the
&; facility that is actually completed during a taxable year must be determined on o
= the basis of actual experience in the construction of the facility. ard such §§
i experience may vary materially from the estimates upon which the forecasts are Ei
based. The MILCON-funded scenarios, of course. carry no tax burden or debt ?;
assumptions. : EE
i. Financing ) Ei
On the Third-Party Developer forecasts, debt of approximately 65 Ei
percent of all-in costs was assumed, which is repaid over 2 15-year period Ef
beginring 5 months after completion of the facility. This schedule of £
i; repayment is considered to be relatively aggressive under normal circumstances, gj
;ﬁ but considering the strength of the proposed electric power purchaser, these E;
E? rmost favorable terms should be available to the developer. ;E
E
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TABLE 8. PROJECTED STATEMENT OF OPERATIONS - TAX BASIS.
THIRD-PARTY DEVELOPER, 25-MEGAWATT CASE.
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TABLE 9. PROJECTED STATEMENT OF CASH FLOW. THIRD-PARTY
DEVELOPER, 25-MEGAWATT CASE.
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TABLE 10. PROJECTED TAXABLE INCOME (LOSS), DISTRIBUTIONS
OF AVAILABLE CASE AND ALLOCATIONS OF INCOME TAX

BENEFITS (REQUIREMENTS) TO EQUITY PARTNERS.
THIRD-PARTY DEVELOPER, 25-MEGAWATT CASE.
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TABLE 11. PROJECTED STATEMENT OF OPERATIONS - GAAP BASIS.
THIRD-PARTY DEVELOPER, 25-MEGAWATT CASE.
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TABLE 12. PROJECTED BALANCE SHEETS. THIRD-PARTY DEVELOPER,
25-MEGAWATT CASE.
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TABLE 13. UTILITY AVOIDED COST SCHEDULE. THIRD-PARTY
DEVELOPER, 25-MEGAWATT CASE.
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TABLE 14. PROJECTED STATEMENT OF OPERATIONS - TAX BASIS.
THIRD-PARTY DEVELOPER, 15-MEGAWATT CASE.
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TABLE 15. PROJECTED STATEMENT OF CASH FLOW. THIRD-PARTY
DEVELOPER, 15-MEGAWATT CASE.
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TABLE 16. PROJECTED TAXABLE INCOME (LOSS), DISTRIBUTION
OF AVAILABLE CASH AND ALOOCATIONS OF INCOME
TAX BENEFITS (REQUIREMENTS) TO EQUITY PARTNERS.
THIRD-PARTY DEVELOPER, 15-MEGAWATT CASE.
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TABLE 17. PROJECTED STATEMENT OF OPERATIONS - GAAP BASIS.
THIRD-PARTY DEVELOPER, 15-MEGAWATT CASE.
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TABLE 18. PROJECTED BALANCE SHEETS. THIRD-PARTY
DEVELOPER, 15-MEGAWATT CASE.
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TABLE 20. PROJECTED STATEMENT OF OPERATIONS - GAAP BASIS.
MILCON DEVELOPER, 25-MEGAWATT CASE.

e 1% L 2 198 i) k3.3 1% 1%2 1993 2 1993 1953 1997 1% 19 0% o

22iid W.ED  $7.999 313 CY 313,625 311,203 311,940 2442 .2 18,227 413,03 339D IR NI SN

DECY XTEXT <

ST EFAES L] 9 a4d BEY Sy I RAD U 1Y 4R 1352 1427 13 DS KK T 1

GATC DG
TS FE. SIOLY H Po2e 430 H®3 4TI TAT AL 8.8t SMY 990 Y43 112 S 143 2.1% 28
[oloe R » B ure B ] 9 n n 71 hJ [ <] »n ” » 19 112 us = 13 1 18
STTLITIES MG ASH SISSAL 3 s e % 1 2 2 A @ 20 2 ?/é ITI W W 3IW M
OPDATSIG T RAINDWECE LAOR ) 8 T 1sa 144 17 190 1T 2@ 230 2% 243 237 27 2873 3 A
FAS5 WO WITOWCE » 0 @ ® W i1sm 1897 118 17 137 138 148 13T LN e 1 1w
IMEATIR ] ] b . 2,8 . 1.2%7 . 1.5 .37 p 3. 14 3.187 .57 1.:%7 1% 1. p - 74
OEW. ¥ APEATRITE 2 3 2 wr H W = o 1% 15 12 m = 3 = ar
POTITATIN,
TIN PTATIC DPDESS . » 47 s 1SS NI UTE 23N DI 573 O3 BN %1a 0eT 059 DR Al
NCTE LSS) WETE INT ©2 H ) -1%2  -1.187  -10é 1391 1.0 1,373 1971 -1 1337 -1.28 1080 -1.3R -1.83 -1213 -132
XTEREST TS
DOTEST DODGE
METX DCFELSH H ] 132 $-1,187 31,084 1,391 s-1.08¢ $-1.98 31971 108t $-1.257 +1.538® 138 *13R w132 +1.803 #1.0R
CEOGRTE: TR ] s “1%2  -1.167 1386 1391 138t -1 1.3 e134 1300 1SR -1 iR -1 -1,813 <2
AETRE CAEASS) H 3 R s~ $-1.284 3101 +1.253 $-1 73 -T2 3-1.343 5 221 X1 ™ Pt v iom 22,222 1 13 13D -
——
g
P
.-
..
L2
E-
.
48 =




s
()
"

2R G

M) e B
’l't"." ."Jv:'r

etele

vo?

AN T VR L S 2R U At T, L AR, Z, P A S, O, CR TN, L,

C-27)

- s e X At d N 2 ~
A
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TABLE 23. PROJECTED STATEMENT OF OPERATIONS - GAAP BASIS.
MILCON-DEVELOPER, 15-MEGAWATT CASE.
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TABLE 24. PROJECTED BALANCE SHEETS.
15-MEGAWATT CASE.
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q, Current and Forecasted Gulf Power Costs
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The economic impact of dimplementing any of the previousiy detailed

i

operating forecasts must be reviewed as compared to the existing power purchase

mechanism now in place for Eglin Air Force Base. Tables 26 and Z7 present

v

X the cumulative result of detailed computer modeling analysis of the electric Ej%
bills from both the Valparaiso and Westgate substations from January 1983 Eﬁg
through July 1984. Calendar VYear 1984 average electricity and capacity ;;i
requirements for the entire base were derived from that source. Fi?

E‘;:E

As the average energy and demand requirements of Eglin Air Force Base are ;:;
reduced by the addition of a 15—MNe or 25—Mwe source, the cost of service from iff
Gulf Power is reduced, although this relationship is not directly proportional, o
due to the independent reaction of energy costs versus demand costs. Tables 28 &;;
through 31 present the detailed electric fuel analysis is a derivation of Eg?
future costs and their escalation over time, assuming a 15- or 25-Mwe plant SE;
becomes available to the power grid in mid-1987. ;j:
Assumptions used in this program are listed on the top of the first page E;t

.o
3
o

of each case, as well as annual escalation rates for each of those variables.

Escalation rates were derived from a variety of industry sources and are

considered estimates, rather than forecasts.

o ,
DAL, et 1 1Y
N

+
LA R
.

5.  Summary

PN
.

.'.;" "
I"r."'

Economic analyses were run on two plant sizes; both were base-loaded so as

",

to be able to be operated at maximum efficiency. The sméller plant, at §7g
approximately 15-Mwe, was sized to accommodate the needs of the main base while Ej
the larger, at approximately 25-Mwe, is sized to accommodate the needs of the ::j
entire base. Both were also sized so as not to trigger a higher vate from Gulf e
Power for peak needs. %%%
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TABLE 26. 1984 ESCALATED COST CALCULATION WITHOUT BIOMASS
ECONOMY.
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TABLE 27. 1985 ESCALATED COST CALCULATION WITHOUT BIOMASS
£CONOMY .
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2 The analyses were run for both third-party-funded projects and for §§§
: MILCON-financed projects. Under the third-party options, the piant would be g\-—
:_ designed, constructed, owned, and operated by a private corporation. Under ;Eg
5 this option, the United States Air Force would be required to provide the land X

eV
(Ao

ettt

for the plant and would be billed for its electrical consumption at the
established rates. A Tlong-term power sales contract would be negotiated
between the United States Air Force and the private corporation. Under the
MILCON-funded operation, the United States Air Force would, of course, fund the
design, constriction and the ongoing operation ¢f the plant. In the analyses
for this option, all operating costs were included, and the puwer rate was
adjusted to cover the operating costs.
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A11 of the preceding estimates and forecasts are summarized and compared
in Tables 32 and 33 to help determine the most appropriate route in addressing
the issue of the cost of electrical reliability in a national emergency.
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Option 1 on Table 32 assumes no change in the existing source, and the
estimated cost of electric power in 1984 is assumed to be the "base case"™ for
these forecasts. For the years following, certain assumptions were made to
recognize the dynamics of the current economic universe. Those per annum
escalations include a 5-percent increase in the total average kWh consumed by
the Base, a 3-percent increase in average peak demand, a 6-percent increase in
average energy costs, and a 2-percent increase in fuel costs.
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Option 2 adds the costs of purchasing IS-MHe of electricity at 7,700
hours/year from the proposed third-party-owned plant to the cost of purchasing
correspondingly reduced energy and capacity from Gulf Power.

Option 3 is identical to Option 2, except that ZS-MHe of power is being
supplied by the third-party-owned plant.

4'1:9}‘.: ! "'.'ll.

Option 4 assumes that MILCON has paid for the construction and startup of
a 15-m:e plant and that electricity is being sold to the Base at “cost.”
Pretax operating losses shown on the projected statement of operations are
attributable wunder generally accepted accounting principles to book
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depreciation of plant and equipment and the continuous accumulation and
reduction of receivables and payables, all of which has no effect on the cash
break-even position of the proposed operation.
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Option 5 is identical to Option 4, except that 25-MHe of power is being
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[Py

s

supplied by the MILCON-owned plant. EE;
£

It is obvious from an examination of these results that any MILCON ’ i;f
involvement would be most advantageous; however, congressional approval for ;&:
federal funding of such a construction project is a required condition for EEE
considering the viability of Options 4 or 5. In addition. no cost-of-funds was §%§
used in conjunction with the aralysis of those options. %;;
P

When comparing the third-party scenarios, it is evident that the economics ijg

of scale are important in deciding what size plant should be considered. The g;%

ZS-HHe plant can be built to deliver less expensive energy on a per/k¥Wh basis,

and can be operated by a proportionally smaller crew than the 15 -HHe plant.
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Ancther important consideration is that beyond the repayment pericd of the term

-
'y

AT

debt, a significant savings in the cost of electricity could be realized

through renegotiation of the power purchase contract, as the return on the

&
AR

original investment has now been realized, and cash fiows to the partners will
have tacome very significant. -

However, from a purely economic viewpoint, no option considered within the g:z
scope of this report compares with the forecasted cost of eleciricity now being i;%
delivered by Gulf Power. This utility is forecasting low fuel escalaticn over i;;
the foreseeable future, and does not need to increase its capacity through the E;

construction of major new facilities. OQOur conclusion, therefore, is that
unless there is an overriding reason why Egiin Air Force Basas should incur an R

estimated additional S5 million per annum in electric costs, the present s
electrical interconnection systems should remain unchanged. §§:
.'g_:
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SECTION V
CONCLUSIONS AND RECOMMENDATIONS
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The data developed in the earlier sections of the report indicate that
biomass fuel is available in sufficient quantity and at such prices as to
permit the operation of an electrical generating plant at Eglin AFB.
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B.  CONCLUSIONS
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Based upon commonly used financial criteria, the construction and
operation of either a ZS-MHe or IS-MHe electrical generating plant would not be o
in the best interest of the Government. While plants of that size built and
operated with MILCON funding would indeed reduce the electrical energy costs of
the base, the indicated rate of return on the reauired investment would be
difficult to defend on purely economic bases.
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€.  RECOMMENDATIONS
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It is recommended that no further action should be taken to implement the
Biomass Energy Island concept, unless noneconomic issues such as energy
security in a national emergency can justify the capital expenditure.

’c" 'c"':lmp

et

CRRAAY

RAONOR st

pAT

v

T

v
.

oY
L3

S

»
L
)

{
‘D

65
(The reverse of this page is blank)

Letelel

A

s (A

‘1 'r.,".."‘.."




ML MR ) MR B VAL AT J0N N P % & I )
RIS N0 TN JENCTTE AT { PP A

.t .,.....S..... ....ACE.- I AP AR | VP A I R D 1N ERg R AN N s L E ARG SRR Y MERCI IR

AP PO RN RS P ORI,

e
e

£ i<
¥ | ¥
1 . 3t
A ht , N
< MK .. ,
! 4% 0
b e .
] wl ‘Y
b " & ¥
' 1
! i
.h -. _\
v [ 0
M ,
_A,,. 't
M - P b
& g 4
,. 8 ,_
‘ ] a .
) o ,
(] A H ]
\ * Z =
<, 1
| < i )
i — A
3 > n i
R — (%] = ~ ¥
3 o m = b "
= < .
3 Ty, A
Y a a b= .
5 a. = = .
<t << < 1§
[} m P (& 1)
.«m Vo) )
B ™~ ‘
i ,
b

e o

I BN

I

(el i 1
X1}
(VI




S Ll e e M A T R AR PPN (111 LR RN I A R WY I | N AR RPN o PR |
* )
\l.“ -v i
m Ze61TiY ARl S S AR Zetetz ) A7/ fy 1
A DO LET Y OO LST Y DOLETY H/NLE “DIA0MIN3ST Y 1
: 00 "OOY 0000 00 OOy 4 "1 _
y o0°TL outTL 00 TL visd *d o)
3 AR -t AVA n0GeT LY VAR $-REA HOLYHAYAA 0L LMYd o}
5 o0 *A09 00 *009 00 D09 HOLD3L3 HIv OL LMHYd
4 v1°958°LY CO'GEB LT LOTEW LY MH/ZHM CNDILOWMELXD YLOL
q0‘ N
J rid= Rt 2ol A T8 PLvY ZEH ST AT/ Y _
A 00 °Zo8 Q0 Z0B OO ZOB 4 °l 1
" YA N CYRY'S: 0L b YlGd 1
u OO*OBOSY ISRI=To RN DO OBO"Y ME/ZET WA 1 WES ANYTe ]
q . . e
§ 09°89Y R LYER AT HT/N3E 4]
S 00056 00 " 0&6 G0 " 056 4 °L g
; 00 0EZ Y IR RINI T A (IVRINI~F AR W16 o 2t
! 00 O009TZ 00" H00°9TZ OO OO0 9T MH/ZET MO 3LLOMHL
! :
; %00 L8 %00 T YARIRRE A % CAONHIOIAST UNISNIANOD
X %00 08 OO 08 %0 08 %4 CAONBIONIANAI NOILIUMLKI
4 ——— . Beu . P B on i Ve L W So8 P0E BUm MeS MR TN R SR8 G SR POE KUr MR e Gum G S S G Su B4 N IR ME SRE e —— S el bE em PuB SUE PO G SAEI BN WS MEE EME NSl BB W) G SEE B P R W i Gew PO i v G B B S0u h DM 6 &) G40 S GG SMD DI MW Mar Snd Hue DT Soe
) ANIAMNL WOILS o ‘
* o e o s et e o st 548 410t s 450 4 B i e e e et o i e o e b o e o v s e v e e s e e e o e m o e o o e e i re o e e bt ———— O .1
; 99 tZ e TG MW *LAZILNO H3M0L 13N
% 81°Z 812 81°2 MW *AU0 T DILISYNYA A
3 v 9z 81 °LE 09 LT MW CLNALNOD HEMOL SS049 e
A ) I
i 0L 5o 0t YOH o CANMNSSHYG MOV ANDINNL WYALE }
G AV £ 74 z0' 192 TO IR SHH/ZNLE WW "ALNA HET1103 t
y %O LY WO LY W00 Ly DAM Y CTIEANA 40 LNALNDD 3HNLSI0W '
) 000058 000058 000058 (AMQ) J71/008 CANTWA ONYLYEM TEN 1
1 2R T vl v b MH/SNOL “aEHINDEy 13nd i
-._. I S N s S S I I N S AT S IS I B SN SIS S RS RN N NI WSS S B NN IS S SU KIS IR R R IR s e e 1
) NI S3A PANUWWNS 1
; ]
g 1
M :
] AGRLLS ADMIEND SSYWOLE 249 N1TWTY
) AONYTIYE SSUW ANY LYEH 3710AD WYALS
s
K
...‘_
)
. X l.. Ry 1!.\45 ..\.P- _.\ X - g ' . .. . ' ' x N " .. . , ’ e ..... ’ ...-.—-....—-..\..—. [

et
._Av-!hsl



L

N Forg M € T " g LA P Y AR T I 'R YL .. M ..—.. P o4 ... ...... -.. . '1.‘ . .... .-. ‘.. ... ... ... .... »* e .-. \
: .w-wm\mmus“ &h\ ! » AT ._..a.k.\\.dwE... B o ! ..?......E... o ... LN .ﬂE ST T e .t“... ' ....... ... A NE.. LA A .-F_ " ... ) .-...-
W 2TLEN BLATY VL -0 FLI R N . U A A N ) -

Ly 98 &1 08 £9°ZL

)
]

HA/M3E "ALVSNIANOD 40 Ad IVHLNY
QO*OBT*T
00 88s

(AT rin |

00" OPOiaE
QO O0DY
0Lz

OO OBT Y
00 8BS

OO Y

OO OPO BES
OOOOT

nL'g

DOOBT*Y
00 aes
oo°*ET

QO OPOEee
OOHOT

g

H/N3E Yy
‘UASNIANDD 0L MO
HH/T 6807 HOL0303
HH/N3E "ALNG
A/t Y b
YIS *d "

HH/EM

PR O, S A Rt

HESNIANDD H0LI30F "
Z8 991 £F 591 ARETX HH/NIE WK CALNG HESNIANDD "

L

082
DO 09
Ly B60D'Z

0 8T
OO 09
988602

90 8BE, /Ml Y w
OO . 4 "L N
Al ARk MH/METT SHESNIANDD 04 AN-3HuK ~F

Rl WA W

e,

Pa(n I ud =
00311
OO

67 9L
0L°'801

05

v1°69
1101

QO

H71 /03 .HL
I B
WOH W el

-

Z0pa5 8T Z9'9ar feat 81617871

SR e St Gt SO B Sam T 1 1R e Bap 08 YU 0T SE( T A DA S ST R4S P Bt RSB 18 B4 681 454 dnt Ny M B P SI8 it e bews Mt R S P ASel oS NOP b Tm WG b B0 W b

HH/ZAT " XESNAANDD WOMd MO

® BOI IS um me 34 Bew ee @06 tmu el the e EM @ BH WA AR T e Gl et BN S0P B BE Im 8D A W v Bre Be

2 .
HESNIANOD .

’
P el et m e e md e 8 e e e se8 e e ke

Y B B ST G G S0 S TS VY T $OR N BrE AT MG FONE MM RS TAS G6E Vs St e ) W Mt b Y @ O PER B | Ee $0 PS R § S M Fed Rt ot (S B HI%R ROR BID PR boed P PN M M B m mm s e s e e am et e . e

P OIT TNy XA

8 £0O B8 9T 2T 0BT LT 15009 ° L8 M ESTION TWYAL LY LNALNO BNTEHN L 1
: %00 ' 86 L0080 %00 " B % CADNAIOIILE HOLUMINIG 1
A S o . P e . . S TYS BEL TS SN 01 IS1 SIS S04 BEL 00N TOY Mvh G ML BO1 SR Hin 00 O DS M B0 P BOT BV WO1 6B IRG DI 0E Bae Wite MO0 S S B 8118106 1M1 NI SITI0E BT G0t EBI M s DOR TIE ST BN S0 Sv K81 NS Sl B8 Bues Bl BB B s S miy Swe SR S B e BEI BSE BN & m— -‘ {l
! 8 9z By L2 09 LT MW *NOLLYMINDE H3M0d Al

&L GO0 T
NDO116
O0°STY
0o°e
8548081

M =17
D0 °Z06
04807
05°g

PLGEPHLY

&1 bB6 dT/0 Y k
00168 A1/NLE “OTH0MINIST W ‘
AR T3 4 1 N}
o0*e b, " 1
06" 9PE "BLY HH/ZHT MO ONLESNAANGD
ST Ov1Y
CGORSOT

ZTOvT Y
008501

21001

qr/nadg 'y f
Q0°850°T

Tt N2 T a2 e 2 N AN 2N S

: 3/NL3 "1 404LNE8Y Y i 4
v 00" 0Ll QO O8T QO O8E 4 "L ¥
” D0 Bl note) o0 art V1S i ¢
m TE*942" 9T T Gee LY B& 1ET 6T HHZETT "HMA o7 0L NOTLIYMLXH m
1!

P 'l 2

-

*%as ~
UL LA g

[ IPAT I A RN
b 00 2 Y Y,




YRS 1 P RECACCACRUN | v A RA CAPM AR | £19Y TR UR VLR IRY 5 CLOMRL VAR W A R A AT T AU

8 R i I ST YStT 7 PV SRS S L LA LIS TU L
&m.ﬂ”*rﬁﬂm.-ﬁ.oﬁu.ﬂc »E%.Iur -«.Nhsbo\-vwﬁa-.. .—gh.a-ﬂqla,-nnu-h- e q‘f‘L M ... ....

A N
e

— T

a2

00 09L Y OO 09" | OO OPD T WIS "BUNSSHH: WNHA WY3ILS o
L8°981°Z L8°981°C L8°981°% MH/HT TNMOQMO"IR -k
%O0 "1 %001 A0 T % "HILUM QFHd A0 LNADHIL NMOAMOTE }

SR

—.

| 00 *00Y 00 *00% 00 * 005 MHZET CSAHEEN NV SMEMOTE LO0S 0L SS07) N 3
4 e s et o e s i et Pt o e $0.8 B S e @ et e F SRS B et PSS S04 B B Pt W PO % e PR PO P e S v B W SR PR B St FPO4 BB @ P4 $hes § he PN Ji ot BHE G BOLS B 6F FREe M4 PME PEN WIS ROW D18 W Ben ) em WPY EPS MRS 1M e 0 beel S W 08 U BJm GBI Ors e mas bee e 1
. M0 ¥

B e S PO Bou K e N O S e Bt BO1 16N B I TS TRt B em St T B4 FES Tt $ra 850 B M e bu A B SBS SN B 6 £00 690 HEE aee 01 SE4 BE0 BEd 61 BOT IR IBE I B00 TN B 1601 H 0 LEB BECISE SO0 1N S3m Rest T08 T00) N 1601 S10 e BI6 IWEI NS1 1SN SIINT I BIS baes BOT IS IS MD Bury Bem S0 ’

844 9hLLT GO 0BT H71/77% CZLGENIANOD 40 AdTIOHLNG "1

PR R )

PPy

VL LERTOS Y Vo "G40 TIG ST COLTLEIE 8T MM/ CALNA g
008 0006 I RlwIRD O U1/ C3HYANONL AdTIYHLNG W]
1S°9LEZ T ST =TN R IA B TET 6T MH/ETT CAEIMINOEY MO WYHLS ot

PR P,

iyl

99481 29481 9% "L81 I VAR T B A .

' 0O LT OO LY OO LT W18y o )
; MALYEH MELUM (234 o7 o}

EPENCA g

AR AN CO QLT LY LOTEB Y MHE/ZAT *MO7 NOTLIYMLXE b

. . . .
N QO°8LT"T QO°BLT T QotaLT "y H7/n3d Y _

" 95°2LY So6°TLY TS89t MH/ETE CLNAA HMOLWHEYEQ WOHHd 88071 o ¥
" L= 09 ‘59T 0R 59T /N3 Y ¥
4 00 *96T 00 96T 00 * 96T A taWnd GHEH M3 OH HELAY HNNLOMIAWIL R4
{ “1
g 0G'29Z 05 89T 08 w9 ERPALEY: S "1
i 00" b&Z 00 v6T 00" Y 4 'L "1
3 0z 19 0T 19 019 18d -

& 48°989°81E LB°989'81C LB 989 BT MHZITT TMOLYMEIYEHT WO MO 1
k] e v et e o s i it e e B et e o e s e s i e e rom t e e o 1o et tees et e o § 03 oo i et 108 Bk dma S8 08 A ia ise eus i ewe we we ses m InS % 8 em 4 bem Eac o A b eme wie s @SBl 6 Mhele s s Hee e BRI BS) B4l Sl 0= Bu S0 Sip om g
A H01YMEYAU 1
" P 3 I 95 LB &0 0OE AT/0IE T ILYSNIUNDD 40 AdTIVHLNG -¥

’\ 86 LYY BEE T B& LYY BEEY B4 LYY "BEEY MH/NLa CALNG _
2 00 LLY 0D LLY OO LLS A/ Y o)
X 08T 08 &1 08 e T 9164 *a 1

't ot e s o o o e o e 2 o e ot e s 220 01 e 20 o e o v i o 20 e 7 o £ S em ok 524 8 e Som o e B2 ) e 818 1 15 o S o e 10 2 v £ = e b S0 2 128 e e 8 b s o e o ._
3 HIASNIANOD WY3LE Y19 .

PR IR o « (S I AAT DALV RN . . . ; Lo . L, e g 0 COIFURUCYN |
1ty h o N v 2 1 -




),

Y.
XY

s

&-#l&“%ggmmg s&ru..... 7.1 .wp.»ﬁ ctdblal elo v DSkl e, DAL TPV TR R ST R PR B S NI S 1T ™10 PR PR P PT et IR A A PR LR T S P TP S S S .

Dt B A Lo S0 A S ey,

\
:
»,
! , f
A (]
3 1
-_ '
|
[}
[)
4
4
- (]
‘.. "

ST N I RS SO0 S S5 408 8 S DR i S St BS B0% ST Gt S4P S61 $0S e S8 PO B Mme B € HP 1 E W 0 Y S S Sowy Gt S0 PR e e S e Ee 1480 P % B SRR Rl Be (900 P01 MY S0 8 S 860 B8 e tee Bem 504 T Bam mem LD R LR e C i —

I6°SIp Y T6 Siv's 16 STy NIUXA 0L SWOJLOT [ANOUL NMEIAMOTIA
PbTLL PbTLL b *TLL MH/ZET “MOLUMEYEQ 0L (3HEYTY WY3LS

TETRX
71

09°081°Y 090811 O 08T %Y qr/nag 6y

Oy
B DL TLE DL TLE O TLE AT/ 4y _
‘ot 00 0L 00 0L 00 0L VIS “uf !

ANGL NMOAMOH

6814428 LB TLLZS LB TLLC8 HHZET THINLO ONIMELLND 13N !
%0004 A0 C0L pARIP IRV 2 CAUNIIOILAR MATI03 f

Py

RN T,
L bty

-
-~

(3
pX

A W0 LYy AO0 LY w0TLY 20 TTTENG H0 LNALNOY 3MOLSLOW [
ot 000058 GO 0058 GOTOOS *E H/M3d AO0M AXA ANOE 40 3NMYA ONT IYEH .

. AN & 44 cOTied AR R4 HHATHT WW CALAQ M08

ﬁ oc.mom,¢ co.mom.¢ cc.mam.w m;\s#m.omm_amcw34<>ez_bcmz
,
A 09°89¢ Y 0989t "1 NP B9V ° Y H/NBT " LATLN0 M8 @ Y

J 09es 0 Cehn AL il 1~ G VARET: B ”
" O LLT" Y O LLTY ORLLV Y o/ by y

(hg TR S WTO I ] ~oi.~

A NNURA




oy W
2= Fa Ve 2l
Sy

b,

.
y4

o

!

COMBUSTION CALCULATION

q

7

INPUTS:

FUEL ULTIMATE ANALYSIS:
DRY WEIGHT FRACTION

e

c 0.52
H2 0.063

2 0. G601
02 0.405
S Q. 001

i

) i
AR EVRARRARA <. RTSE NI I 74

o

—r g

&SH 0,01 s
FUEL DAT: - B
———————— - 52
MOISTURE CONTENT:  47.00% ©.013 LB H20/LB DRY AIR kY
FLOW FAT! . LE/HR:  B2772 2

eRCENT [ XCESS G7: 20,007

CELCULAT I OMS:
FUEL ANGLYS51IG:
PRY WT>. G.F.WTL LEB/HE Mi MOLES/HR

. S2.00% 27.56%  22811.95% 12 19¢1.00 .
HZ &.F0% 3. 34% 2763.75 2 1381.88 i

-, N2 . 10% 0.05% 4%.87 28 1.57 ]
: oz 40.80%  Z1.47% 17767.01% 3z 555.22 R
- S 0.10% 0.05% 43.87 32 1.37 -
ASH 1.00% 9.S3% 435.69 E
HZD 47.007  38902.84 18 Z161.27
TOTAL 100.00% 100,007 BZ7F2.00 =

TRV

H

COMEBUSTI{N AIR (0Z) RECUIREMENT:

- L+0Z---C0Z REQUIRES: 1201 .00 MBDLES 02

k- HZ+1/2 802--HZ0 REBUIRES: €90.5% MOLES 02
- 5+02--:802 RERQUIRES: 1.37 MOLES 02

- 0T RECUIRED FON COMBUSTION (STOICHS: 2593.31 NOLES 52 ;
SUSTRACT O IN FUEL: -555.22 MOLES 02

 2038.09 voLes 02 :

ADD EYCESS 0z: 407.62 MOLES 02 ._

TOTAL 02 RECUIRED FROM COMBUSTION AIR:  244S.71 MOLES 02 'F'
COMBUSTION AIR REQUIRED: 11646.22 MOLES AIR/HR ‘

= 3335411.1 LB AIR/HE i

72 E




' R S R S R A A PO T AT VR s (e at 3 Fa s
i A A R N R R S M S DR i N a N pr SR o 2N Y L ALy A, RSN AT Ll aanll araite s T IS R SLY A
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N

2
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«
"y

W

L)
>

/s t
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FLUE GAS s/ COMBUSTION PRODUCTS

FEGDUCTS Mii MOLES/HE LB/HE VoL % WT %

coz 44 1901.00 83643.87 12.43% 19.79%
H20 18 3785.3°9 68137.090 24.75% 16.12%
02 32 {407,600 130643.76 2.66% 3.09%
M= 28 9z02.0% 257658. 20 60,157 &60.97%
sz 64 1.37 87.74 0.01% Q.02%

TOTAL 15297.43 [422570.56 10G. 007 100.06%
FLUE GA5 AT 350 F:  152695.8 ACFM
DRY FLUE GAS 354433 LE/HE
11512.05 MOLES/HK
Ml DEY FLUE GAS 30,792 LBE/MOLE

DENSITY OF AIRK @8 60 F. 14.7 FSIA: 0.0763 LEB/CU FT
DEMESITY OF DRY FLUE GAS & 60 F: 0.02811 LBR/CU FT

YDLUME GF DRY FLJE GAS: 7284%.4 SDCFM

DRY FLUE GA5 /7 COMBUSTION FRODUCTS:

coz 43 1901.9)  B83643.87 16.51% 23.60G%
¥ 32 407.62  13043.76 3.54% 3.68%
S U 28 9202.03 257658.2¢ 79.93% 72.70%
S0z &4 1.37 87.74 G.O1% C.O2%
TOTAL 11512.05  354433.57 100, 05 100.00%
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DRY WT%Z A.F.UTZ LB/HE M MOLES/HR Ei

C S2.00%  Z7.36%  13745.27 1z 114534 ﬁj
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e 3 APPENDIX B

L : DRAKINGS AND DIAGRAMS

TR e

- NOTE: Because these are blueprints, they are not

G, et

- specifically titled as figures.
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A. DETAILED DESIGN DESCRIPTIONS
1. Site Development
a. Clearing, Grading, and Landscaping
Clearing will be limited to the necessary removal vegetation
to make way for structures, parking areas, access roads, and the wood fuel
storage pile, including the cleared areas around the wocd pile required by the
Eglin Air Force Base Engineer.
in genevral, grading will be limited to only that necessary for
constructing flat-pads for structures, parking areas, roadways, the wood stor-
age area, and site drainage.
b. Fencing
Chainlink fencing will be furnished around the perimeter of the
plant and woodyard. Gates will be furnished at appropriate locations to be
determined during detailed design.
c. Roads
The roads, hardstands, and truck turnaround in the wood fuel
receiving area will be designed to accommodate 70-foot, tractor-trailer trucks

at a maximum gross weight of 60 tons.

A gravel road will be provided around the perimeter of the wood-
yard area to accommodate firefighting equipment.
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2. Foundations

Foundations will be designed to bear on undisturbed earth, or engi-
neered fill. Foundations for buildings and structures i1l be the spread

footing type, and the turbine generator is to be set or a mat on-grade
foundation.

AR
. !,.'" "u'.'I

g

.

Piles are not included in the scope of the project.

-
o
-
.

Should the geotechnical investigation show that ancther type of foun-
dation is necessary, or that an anomaly exists, the scope will be redefined,
and the budget cost adjusted accordingly.

3. Structural Steel

a. Design Criteria

Structural design will be performed in accordance with accepted
practice, applicable codes and standards, including the local building code
(Uniform Building Codes (UBC), where iocal code does not apply). Wind loads,
and seismic zone consideration for the locale will be included in the design.
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b. Woodyard Structures
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Woodyard structures will be purchased equipment. Vendors'
drawings and literature will be r..iewed to ascertain the structural integrity

'n" ), [
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of their equipment. F;{;

o

Structural steel furnished with equipment will be painted. -

] c. Applicabie Specifications ==
j; In general, structural steel will be designed for Type 2 con- ;&;¥
- struction (AISC specification). R
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4. Buildings

a. Design Criteria

Buildings required for weather and personnel protection will be
preengineered, steel-framed, insulated, and with metal siding.

Civil design will be performed in accordance with accepted good
practice, applicable codes, and standards including the local building code
{Uniform Building Code, where local code does not apply). Wind loads, and
seismic zone consideration for the locale would be included in the design.

b. Building(s)

A building will be required for maintenance, personnel, control,
and switchgear. The personnel facility will include officcs, men’s and women's
toilets, change facilities, and 2 comdination lunch and training room.

A roll-up door will provide equipment access.

Enclosures for the boiler and turbine areas are not provided.

5. Underground Piping

a. Design Criteria

The selection of piping materials will be based on mechanical
properties, as well as plant site economics.

b. Codes and Standards
Water and Sewage Systems: Uniform Plumbing Code (UPC)

Firemain System: National Fire Protection Association Code
(NFPR)

86

&

vy v

AR
o KR
a,’:" 0, 0 by B
O LR R bt 114

’
’
LI Y

(I ASCNY .+ i Wiad
KX ” t',l
» o n" q \‘}
3 ,. " ‘li" b ' "A

ot

(]
L
[ 2

A th

.
v
.'.'.: i
...or'nv‘l
o,

»
",

b §
»

AT

»
v
L]

1‘0

LI J
dyedy
ARy

729 4

’
o
po

[}
|"
P)

r

’

'
"
",

»

1) 1]
W N

’
-2y

R
.
e
. Y,
o
T N

.
Pal

LR A 2
PO .
Colatedage)

et

¢
2 l.

.
A

g, 4
et b

o

o
N




6. Electrical Systems

a. System Analysis

The proposed system additions and modifications will be dis- "~f'€
cussed in detail with the base civil engineer. NI
The present systems and anticipated future needs and expansions L."t
will be thoroughly scrutinized, and new facilities caused to dovetail with L
those conditions. < : 2

it
{
t

. *
13
L

A11 anticipated changes will be coordinated with the local
utility. Particular attention will be given to protection interlocks with the
utility feeders. as well as changes required within the utility system.

egeyt >.
VRO
PR .

Fault current and load flow studies will be made to ascertain if
existing facilities are suitable for the proposed additional power.

b. Proposed New Facilities

Electrical systems will be provided for the new biomass genera-
ting plant.

Modifications will be made at the Eglin AFB Valparaiso
substation to accept power from the new plant, and to coordinate it with the
Gulf Power Company's utility feeder.

In the case of the 25-MHe plant, an intertie pole line will be
censtructed to connect the Eqglin AFB Valparaiso and Westgate substations.

c. CGenerating Plant

Power will be generated at a nominal 12-kV, and delivered
through a step-up transformer to the Valparaiso utility substation 115-kV bus.
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Power for the piant parasitic loads will be taken from the plant
12-kV system on the substation side of the generator breaker. A unit
substation will provide power at 4,160-Voits for the large fans and boiler feed

pumps; one or more unit substations will provide power at 480-Volts for the
balance of plant loads.

The generator neutral will be grounded through a distribution
transformer.

The generator power system will include a2 vacuum breaker and the
following protective relay systems:

- Phase Overcurrent

- Reverse Power o
2=
- Phase Current Unbalance and Negative Sequence Feeet

- Loss of Excitation
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- Phase and Grouna Differantial Ths
- Out of Step i
- Neutral Overcurrent
- Field Ground
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Metering will be provided to monitor generator and plant cur-

[
<

rent, voltage, frequency power factor, power, and energy.

Mznual and automatic synchronizing systems will be provided to
synchronize the generator to the 12-kV system at the generator breaker.

The step-up transformer will be a two-winding unit. Winding :
connections will be courdinated with the local utility tc assure system and ;21

protection compatibiiiily. The transformer will be provided with the following o
: protection, alarm, and indication systems: §1,1
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- Phase Differential

- Neutral Overcurrent

- Sudden Pressure

- Low 0i1 Level

- 011 and Winding Temperature
- Pressure/Vacuym

. .
o N
1y 4

Lightning/surge arrestors will be provided at the generator and
step-up transformer.

-

d. Valparaiso Substation

A suitable circuit breaker or circuit interrupting device will
be installed to connect the generator system to the 115 kV substation bus.
Interlocks wili te provided to prevent closing a live generating system to a
Tive bus system.

Circuit control equipment, as required by the local utility will
be installed in the utility feeder to the substation at the substation.

A suitable circuit breaker or interrupting device will be
installed to serve the substation intertie line.

Insofar as practicable, the existing substation distribution
facilities will not be disturbed.

1y
o

e. Substation Intertie Line ?%%%%

A 115 kV pole line will be installed to connect the Eglin AFS ngiﬁ

Valpariso and Westgate Substations. R
-

The 1ine will be sized to carry the total Westgate substation

i
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An air-break switch will be installed at the Westgate substation
to connect the tie line to the substatior bus. This switch will be mechani-
cally interlocked with the utility feeder switch so as to prevent the tie line
and utility feeder from simultaneously energizing the substation bus. .

Insofar as practicable, the existing substation distribution
facilities will not be disturbed.

7. Instrumentation and Control

3
By

a. System Function

The function of the instrumentation and control system is to
jndicate and control the various processes within the facility. In additioa, _;_::;:
the control room instrumentation will provide the operator with a window on the '“}
plant, and will act as the nerve center.

b. System Design Criteria _‘_u

The instruments and controi syctems proposed for this project I
will be of proven reliability in similar facilities, and be of a manutaciurers
standard design and manufacture. The central control room concept will be 5_‘?:-;"-'.;
used. The system furnished will be an aralog or a microprocessor-based type, ﬁ
either centralized or distributed. The instrumentation, such as transmitters,
will be solid state type and utilize the industry standard 4-20 milliamp .‘_
direct current signal. Actuaters will be pneumatic-powered and controlled ;::-:;::
through current to pneumatic traesducers. Critical control loops will have E_::_
control backup.

c. Combustion Control ,,-

The combustion control will make use of a two element master 'f:I;j".-_
pressure control system. The two elements will be steam flow as feedforward, f-;::'-;::
and steam pressure as trim. Variations in steam pressure will cause the fuel ’__h

r‘*_;
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and air quantity to change in an operator-adjustable ratio. The system will
also incorporate a lead-lag circuit such that on a load increase, air leads the
fuel and on a load decrease, the fuel leads the air, and wiil include 02
correction.

d. Drum Level Control

The drum level control will be of the three-element type utili-
zing temperature compensated steam flow, feedwater flow, and drum level.

e. Steam Temperature Control
The final steam temperature contro! will be of the two-element
type, employing superheater interstage temperature, cascaded to the measurement
of main or final steam temperature.

f. Deaerator Pressure Control

Deaerator pressure will be maintained within the specified
1imits utilizing a steam pressure reducing valve.

g. Deaerator Leve  Control

The deaerator level control system will be of the three-element
design using feedwater flow, condensate flow, and deaerator level.

h. Hotweli Level Control
The hotwell level control will be accomplished from the control

system. The hotwell water level controller will continuously detect condensate
level, and automatically control the water level in the hotwell.
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i. Auxiliary Steam Pressure Control

Auxiliary steam pressure will be controlled using a standard
pneumatic or electronic valve-mounted pressure controller.

j. Air Quality Monitoring

The stack effluent will be monitored for opacity. The analyzer
system will be certified by the vendor tc meet EPA and local requirements.

k. Miscellaneous Instrumentation

Critical plant parameters will be monitored and alarmed, such
as:

() g7 8

Turbine bearing temperature.

M
)
e

.

Tl
N

Generator winding temperature.
Boiier feed pump bearing temperature.
Boiler draft pressure.

Dust collector differential pressure.
Particle collector differential pressure.
Plant condensate return contamination.
Turbine vibration.

Induced-draft fan vibration.
Forced-draft fan vibration.
Boiler feed pump protection system.

1. Boiler Feed Pumps ¥

Each boiler feed pump will be equipped with minimum flow recir-
culation controls. In addition, the net positive suction head (NPSH) will be
calculated within the central control system. Upon detection of a low NPSH,
the operator will be alerted via an alarm.




8. Steam Piping System

a. System Functien

The sieam system provides the required steam from the steam
generator to the main steam turbine, air ejectors, and the main turbine steam
seals.

b. System Design Criteria

Maximum Design Capacity 216,000 t: /ir
Maximum Operating Pressure 1,265 psia
Maximum Operating Temperature 955°F

The main steam piping will be installed in accordance with the
ANSI Power Piping Cede. Valves and fittings will have an ANSI pressure rating
which is appropriate for the design pressure and temperature conditions.
c. Applicable Codes and Standards
ANSI B31.1 Power Piping
ASME Bailer and Preossire Vessel Code
Heat and Material Balance
d. System Description
(1) Main Steam Piping
The main stean system includes the piping from the boiler

block valve outlet to the turbine generator unit complete with accessories,
steam seal piping and drains.
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The steam piping installation will meke use of changes of
direction and expansion loops to absorb thermal stresses. Insulation will be
provided. The piping will be slopad for drainage with drip legs located in
appropriate locations. Relief valves will be Tocated at the outlet of pressure
reducing valves, to protect the downstream piping.

A steam attemperator will be used to control boiler outlet
steam temperature. The attemperator wiil be a mechanically 2tomizing "desuper-
heater,” utilizing boiler feedwater as the spray medium.

(2) Turbine Generator

The turbine will be a condensing uiit with an uncontrolled
extractions complete with main stop valve, gland steam sealing system, complete
Tube o0il and control o0il system, turbine control panel, emergency overspeed
system, governor control and protective system, turbine supervisory system and
protective trips.

Alarms will be furnished to alarm conditions that could
affect safe turbine operations (such as high vibration).

o'

o
(]

[} .
[ 'l‘ ‘|
P

%y Nty

‘
é

r,r,
v f
v}
.

- e
o (2) Extraction Steam ?53?
S

The (uncontrolled) extraction steam systems will provide . EE

for the steam supply to the deaerator, the low pressure feedwater heater, and Eff

the gland seal system. %;;g

A reverse flow valve will be located in the extraction out- E;;

lets from the turbine generator to prevent overspeed in the event of a turbine Z;ﬂ

trip. Isolation valves in the branch line from the extraction header will be ?;;

manually operated. A pressure control valve with manual bypass will be located %%;

in the supply line to the deaerator. Eﬁg
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9. Condensate System

N

. GO

a. System Fuaction

The function of this system is to condense the steam from the
turbine generator, and to transfer the condensate to the deaerator for removal
of dissolved oxygen, and reuse as boiler feedwater.
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The condensate system includes the main steam condenser, gland
steam condenser, ejector condensers, condensate pumps, deaerator, LP feedwater
heater, condensate tank, and interconnecting piping and valves.

b. Applicable Codes

A¥31 B 31.1 Power Piping
ASME Boiler and Pressure Vessel Code
HEI Heat Exchanger Institute Heat and Material Balance

c. System Description

(1) Condenser

The main condenser will be a wet surface, air-cooled con- ;?15
denser. Cooling water is circulated over the condenser tubes to absorb the
heat, which is subsequentiy rejected to the mechanically induced air flow and
hence, to the atmosphere.

e
n‘n'-"-'

Y’

The condenser will be brought under a vacuum by the hogging
ejector prior to startup of the turbine. After initial startup, operation of
the condensate system will be essentially automatic. The hotwell level will be
maintained automatically, as will be the deaerator storage tank level.

During operation, vacuum will be maintained by the corden-
sing of exhaust steam, and by operaticn of the air ejector package. Condensate

Tevel in the condenser hotwell will be maintained by a level controller.
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The condenser hotwell will provide suction head for the
condensate pumps, and will be the receiving point for various piping and
equipment drains. The drains which will be routed to the condenser will only
be those which provide high-quality condensate.
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{2) Steam Jet Air Ejectors

.

The steam Jjet air ejector package will use ejectors
(eductors) to remove noncondensible gases from the condenser. Operation will
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be strictly manual. Steam from the auxiliary steam system (pressure reduced
steam from the steam drum) will be the motive fluid.
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(3) Gland Steam Condenser
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The gland steam condenser will be a shell and tube type
which will use condensate for cooling the gland exhaust steam.
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(4) Condensate Pumps

Two 100-percent capacity, electric motor-driven condensate
pumps will be provided. Under normal operating conditions, one of the 100-per-
cent condensate pumps will be in operation, while the second pump will be on
standby.

(AR A

The pumps will be started manually, either locally or from
the control room, the only permissive being that the condenser hotwell level is
not LO-L0.

1.
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A minimum recirculation control valve will ensure adequate
flow througk the pumps to prevernt their overheating, and will provide a minimum

.
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flow through the gland steam condenser and steam jet air ejector condenser.
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{5) Condensate Stecrage Tank

Makeup to the condenser will be provided by a gravity flow
Tine from the condensate storage tank. The tank will be elevated sufficiently,
and the line sized adequately to meet the maximum makeup required under any
circumstances. This would include a turbine trip when the condenser vacuum had
been broken, and steam vented to atmosphere. The condensate storage tank will
be sized to allow 2 days of plant operation without being replenished by the -
demineralized water system.

10. Feedwater System
a. System Function
The function of the boiler feedwater system will be to provide
feedwater to the steam generator at the appropriate pressure and temperature.

The boiler feed system will include two 100-percent capacity feed pumps, and
associated valves and piping.

b. System Design Criteria

Sizing of the feed pumps will be in accordance with ASME Code,

with margin added for transient operating conditions. The design flow rate
will be based upon boiler steam output rate and feedwater flow rate.

c. Applicable Codes

ASME Boiler and Pressure Vessel Code
ANSI B31.1 Power Piping

d. System Description
(1) Deaerator
The deaerator will be a direct contact feedwater heater,

and protected from overpressure by relief valves.
107
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'3 Therc will be four normal flows into the deaerator:
8
4 ° Condensate/makeup from the hotwell - This is control-
- led by the deaerator level control valve.
ﬂ% (] Steam supply to the deaerator - The normal steam flow
to the deaerator is the turbine second extraction
flow. This is an uncontrolled flow at a controlled
pressure.
(] Flash tank steam - Steam flashing in the flash tank is
<. piped to the deaerator. This flow is uncontrolled.
oy ] Low pressure feedwater heater condensate return.
There will be one intermittent flow into the deareator:
this will be the boiler feed pump minimum recirculating flow.
There will be two normal flows out of the deareator: .
: =
::; :":_-,.:f
a5 e The deaerator steam/air vent - This will be uncon- =
2 trolled, except by manual valve. A restriction ori- i;%%
1 fice will be Tocated downstream of the valve to [imit Eﬁfﬁ
- the venting of steam. P
- o  The feedwater flow to the boiler feedpumps - This flow i
will be controlled by the feedwater pump controls. P
There would be one upset condition flow out of the dea- Egﬂf
reator: this would be the deaerator HI level dump flow which will be con- i
trolled by a float and thermostatic trap. =
7 ::.::::,::
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(2) Boiler Feed System

The boiler feedwater system will operate automatically fv—%
after initial startup. During normal operation, the boiler drum level will be
maintained by a control valve on the pump discharge header. Minimum recircu-

lation of the feedpump flow back to the deaerator will be controlled auto-
matically by means of a recirculation system.
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Two 100-percent multistage, horizontal centrifugal pumps
will be provided. Both pumps are electrically driven.
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The feedwater pumps will be be manuaily started or stopped
either locally or from the control ircom. The feedwater pumps will be auto-
matically tripped on high vibration, high temperature, low deaerator level, and
Tow NPSH. Minimum flow will be maintained by means of a minimum recirculation

control valve on the discharge of each pump. Flow to the drum will be con-
trolled by a level control valve.

TRURIALS)

During automatic operation, a feedwater flow control valve
witl use “three-element” drum level controls to regulate feedwater flow: steam
flow, feedwater flow, and drum level. During manual operation, the valve will
be reguiated by the plant operator.

11. Blowdown System

2. System Function

= 4 The function of the blowdown system will be to accept drain if;‘
i » flows from various plant systems. The system will include a flash tank, an 'j?j
’; k- atmospheric blowdown tank, vent, and drain piping. AN
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&
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b. Applicable Codes

. n" '.:-'.;..'-o‘
AR RA RA
] "u_‘ !

ASME Boiler and Pressure Vessel Code
ANSI B31.1 - Power Piping Code
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c. System Description N7

A flash tank will be provided for continuous blowdown. A blow- 5-—-:-—.
down tank will be provided for intermittent and startup. This tank will e
receive flow from the boiler drum and steam line drains which are normally
opened during startup.

T
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During normal operetion, the flash tank will receive continuous
fiow from the boiler drum.

Level will be maintained in the flash tank, and blowdown tank by
a level controller.

12. Circulating Water System
a. System Function
The circulating water system supplies cooling water to meet the

cooling requirements of the main steam condenser and the power plant auxiliary
cooling system.

b. System Design Criteria

Design Wet Bulb Temperature 77°F

c. Applicable Codes

ASME Boiler and Pressure Yessel Code
ANST B31.1 Power Piping Code
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d. System Description
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The circulating water system will supply cooling water to meet
the cooling requirements of the condenser and the power plant auxiliary cooling
system. The circulating water chemical feed system will inject biocide into
the cooling water system for prevention of biological fouling, and sulphuric
acid into the cooling water for pH control.
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The condensing system will be a mechanical draft, wet surface,
air-cooled condenser. The number of fans in operation will be sequentially
controlled as required.
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A float-operated level control valve will maintain the wet
surface condenser circulating water receiving tank level.
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The circulating water blowdown will be accomplished by sensing
conductivity. Discharge will be routed to the base sewer system.
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Two 100-percent capacity electric motor-driven circulating water

pumps will be provided. One pump will normally be in operation while the other I.:::'.E;-I.j
is on standby. hO

The discharge of each pump will be equipped with a motor opera-
ted butterfly valve.

13. Service Water System

a. System Function

OO
,
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= 2 The function of this system will be to provide water distribu- {-;
"" X tion for process, fire, potable, and service water 'rses in the plant.
2 b. Applicable Codes Z::E::ZE::.
=4 X Uniform Plumbing Code o
= 2 11 S
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2 -E: c. System Description

: f- The system will consist of a line from the Eglin AFB water
; 22 system, and will supply water to the fire protection system, condenser system
% f( makeup, demineralizer, domestic water and utility service in the plant.

B

N A raw water storage tank will not be included.

% :i. 14. Closed Cooling Water System

a. System Function

KRN

The closed cooling water system (plant auxiliary cooling system)
removes heat from the boiler feed pump bearing ccolers, the sample coolers,

',
»
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. . . . g
turbine lube oil cooler, and the generator air/water cooler, and then rejects 4
AR

this heat by means of a dedicated heat transfer section in the wet surface, ROLN
air-cooled condenser. =N
S

b. Applicable Codes

RN

ANST Power Piping Code, B31.1

[

c. System Description

Water will be supplied from the auxiliary cooling system
circulating water pump discharge. The water will be supplied to the various
heat exchangers arranged in parallel, back to the dedicated heat transfer
section in the wet surface, air-cooled corndenser. If required, cooling water
flow through the various heat exchangers will be controllied by temperature con-
trollers.
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15. Station Air and Instrument Air System

a. Air System Function

The compressed air system will be provided for the distribution
of clean, dry, oil-free instrument air to the various plant instrumentation and
contrcl devices. A separate service air distribution system will be provided.

b. System Description

Compressed air will be provided by two 100-percent electric
motor-driven air compressors. An ASME standard receiver will be provided with
2-minute stcrage capacity. Two 100-percent filters and dryers will be provided
to ensure proper air quality for the instrument air service. Service air out-
lets will be provided.

The total air flow requirement will be provided at approximately
100 psia, and the distribution piping will be sized accordingly.

The header will be maintained at constant pressure by the com-
pressors. Air flow will be taken from the system as required for operation.
Manual vent/drains will be provided in each main header.

16. Turbine Lube-0i1 and {ube-0i' Purification System
a. System Function
This system will provide for the lubrication requirements of the

steam turbine and turbine generator, the control oil supply and the
purification of both the lubricant and control oil.
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b. System Description

| SRS | VRSN
2 .0 .'. .n". ':. ..' ‘: R

vim, AN
(O p

The turbine generator lube- and control-oil system will include
three independent oil pumps that will ensure that the bearings receive suffi-
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cient lubricating oil in operating and upset conditions.
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A high capacity, main oil pump, driven by an AC motor, will
supply oil for lubrication and control while the turbine generator is running.

An auxiliary oil pump will supply lubricating oil while the set

is being started up or is running down.

An emergency oil pump, driven by a DC motor, will be a centri-
fugal pump. In the event of loss of AC power, it will ensure that while the

turbine generator is running down, sufficient oil is being supplied to the
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17. Steam Generator System s
£
a. System Function jg;§

The purpose of the steam generator will be to produce steam at ..
the proper pressure, temperature, and flow to satisfy the steam requirements of

..
, 0"

the turbine generator.

BT et

b. System Design Criteria

a Steam Generator e
2 Design Capacity 216,500 1b/kr i
EZ Design Outiet Pressure 1,265 psia

Design Gutlet Temperature §55°F
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The desian dry basis for the fuel is as fcllows:

Btu/1b (HHV) 8,500
Carbon % 52.0
Hydrogen % 6.3
Nitrogen % 0.1
Sulfur % 0.01
Ash % 1.0
Oxygen % 40.5

As delivered fuel assumed at 47-percent moisture content on wet
basis.

c. Applicable Codes, Standards, and Specifications

ANSI B31.1 Power Piping
ASME Boiler and Pressure Vessel Code

d. System Description

The steam generator will be a fluidized-bed combustor design,
and will be furnished complete with an economizer, superheater, and steam
attemporator system.

The steam generator will include conveyor for combustor fuel
feed, combustor blower, tramp iron removal, bed medium recirculation system,
inert bed material hopper, and fuel feed metering bin. Also furnished will oe
integral valves and piping, including boiler safety valves, a main steam <toup
ralve, feedwater inlet stop check valves, and blowdown and drain valves.

The steam generator will be designed to operate automatically to
maintain the desired outlet steam conditions. The firing rate will be con-

trolled by the combustion contrel system, and the drum level maintained by a
feedwater control system.
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(1) Air and Flue Gas

The air and flue gas system wili provide combustion air to
the furnace and remove the products of combustion from the furnace. The system
will include the forced draft (FD) fan, the induced draft (ID) far, and
interconnecting ductwork.

The air and flue gas system will operate automatically.
Air flow will be regulated by adjusting the FD fan damper. This will be
controlled by the combustion control system. The ID fan damper will be auto-
matically controllied to maintain furnace draft.

(2) Air Quality Control

The air quality control system will remove particulate from
the dust-laden boiler gases to reduce stack emissions to acceptable Tocal air
quality standards.

The boiler manufacturer will supply a mechanical dust col-
lector, which will remove a substantial portion of the larger particulate
matter entrained in the flue gas stream. The mechanical dust collector will be
a multiple cyclone-type. Fine particulate removal will be accomplished by an
electrostatic precipitator (ESP) or bagheuse as required. The ESP will limit
the outlet particulate emissions to 0.01 gsdf.

The stack provided will be of sufficient diameter and
height to ensure proper dispersion and draft. Stack gas emission monitoring -
will consist of an opacity meter located in the stack. b;{?

18. Fuel Handling System

a. System Fuaction

The wood handling system provides a means of receiving, classi-

fying, shredding, storing, reclaiming and transporting kogged woodwaste to the Y
bpoiler feed hopper.
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b. System Design Criteria

The system will be designed to handle wood fuel with the
following fuel characteristics:

Acceptable Moisture Range 0-60-Percent

Average Moisture Content 47-Percent
Acceptable Particle Size to Boiler 3-inca minus
Average Bulk Density 20 1b/ft3
Maximum Acceptable Length of Pieces 2 ft

to Unloader

c. System Description

The wood handling system will be designed to receive, size, and
transport woodwaste fuel to storage at a rate of 250 tph. The reclaimer system
will feed fuel to the surge bin at rates up to 100 tph. The feed system will

provide properly sized wood fuel to the boiler to maintain the design
fuel-firing rate.

Wood fuel will be trucked to either one of two truck dumpers,
each with a scale and receiving hopper. The reclaim from the hopper will be
to a belt conveyor which will pass the fuel below a magnet, for tramp iron
removal, and onto a disc screen. The disc screen will allow properly-sized
material to be transferred directly to the transfer belt conveyor. Oversized
material will be fed to a hog for size reduction and then be deposited on the
transfer conveyor. The transfer conveyor delivers material to stackout
conveyor and the storage pile. Front-end loaders supplied by Owner, will be

used tc spread fuel out onto the storage pile, and to move it back onto the
reclaim system.

Wood fuel will be reclaimed by the use of underpile reclaimers.
Reclaimed fuel from storage will be delivered to a surge bin equipped with
feeders for handling fuel to the boiler.
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vy (1) Wwood Receiving and Unloading e
X ,’_‘; 3y,
:L . ‘.T K :
¢ Wood waste will normally be delivered to the site by truck, E——
3 on a 5 day per week, 8 hour per day basis. Each truck will have a capacity of ?ff
. 3y
3 about 25 tons. During the delivery period, wood fuel will be transferred to §?§$
- the storage pile and to the boiler as required. ?&ﬁ y
bl
(2) Scales : Sﬁ?
L
AR truck scale, which will be an integral part of each ’ EE;%
dumper, will consist of the necessary instrumentation to provide pertinent data iiéé
required relative to custody transfer of wood fuel, such as before and after RS
weights, net weights, and accumulation net weights. i;jgj
:::’-":‘-_‘
(3) Truck Dumper and Hopper e

The plant will be equipped with dual 1ifting platforms.
The platforms will have A-frame type mounts with hydraulic cylinders for
dumping into the receiving hopper.

(4) Magnet

An electromagnet will be used and will be so designed as to
remove tramp iron from the fuel before it reachas the disc screen classifier
and shredder. The magnet will be suspended above the belt conveyor discharge
spout, delivering fuel to the screen. For cleaning, the magnet will be manu-

aily moved away from the conveyor, power removed, and accumulated tramp iron is -
collected in a bin at grade level. A

(5) Ciassifying Station S

The classifying station will consist of a disc screen and a R
wood and shredder. Wood fuel which matches specified dimensions will pass the AN

screen and will be deposited onto the transfer conveyor. dversized material é;;-

passing over the screen will enter the hog where it will be reduced to 534;

specified size and deposited onto the transfer conveyor. fﬁf
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(6) Transfer Conveyor

The transfer conveyor will receive material from the clas-
sifying station and transfer it to the stackout conveyor and then to the stor-

age pile. There will be a discharge point over each of two underpile re-
claimers.

(7) Main Storage Pile

The main fuel storage pile will have space to contain
approximately 3 months of supply at the maximum burn rate of the boiler.

q,

.o e
4
l'!‘l.l

(8) Fuel Feed System

- 0
K

The fuel feed system will ceusist of a mobile wheeled,
front-end chip loader moving fuel from the plant storage pile to either one of

two underpile reclaimers delivering fuel through a reclaim belt conveyor tc the
boiler surge bin.

(9) Reclaimer

The under pile reclaimer will automatically reclaim fuel as
Tong as fue' is piled above it. It wili move the wood fuel from the pile to
the reclaimer outfeed conveyor. The chip loader, in working the pile, will
keep fuel piled above the reclaimer.

(10) Reclaimer Qutfeed Conveyor o
' This conveyor will move chips from the reclaimer and 'ﬁj’}
: deliver them to the surge bin. The conveyor wili be designed to carry a maxi- gf?i
mum of approximately 100 tons per hour. =z

A
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(11) Surge Bin

—ay I " g
- SN AN <L

The surge bin will provide a minimum of a 3-hour supply of

2 fuel near the boiler.
3 19. Ash Handling System
a5
a. System Function B 2525
This system will cover the removal of ash from the steam gener- - R
ator system and air quality control system, and from there to a loading system {__::
for disposal in a landfill. S
b. System Description N
f =
One complete ash collection and removal system designed to ‘
handle approximately 30 tons per day of boiler and fly ash will be furnished. ;’.:fj:;
This will accommodate ash produced from normal plant .peration. The removal o
system will operate semiautomatically once it is manually started by the plant L
Fowt e
operator. The ash will be moved to an ash container where it will be hauled r
1"~

away by truck.

20. Heating Ventilating and Air-Conditioning System

v pergt?, ¢ .
A0 fait .
f ' '
U M
LI R | S MY

a. System Function

AR i e

.
}’"-"'o’l'c. 1y
roes

The function of the HVAC system will be to maintain building ?:.:,:

indoor air temperature and humidity within specified limits. L::_

Vi

b. System Design Criteria __,;_

The control room HVAC system will be designed to maintain the \

temperature at 73°:5°F and the relative humidity between 10 and 50 percent. "-

The room will be kept at a positive pressure with respect to the surrounding ;

3 space. The air will be filtered. E:—:-
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c. System Description

A heating, ventilating, and air-conditioning system will be
furnished for the control room and adjacent offices. Heating and ventilation
will be provided in the maintenance area.

{93
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The HVAC system will be controlled automatically by a control TeTET
station located within the control room.
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21. Plumbing System (Drainage and Potable Water) ==
a. Plumbing-Drainage System Function R

This system will provide the drainage management of storm water, §s=~£
ytility water and sanitary water. 5¢”1

b. Drainage System Design Criteria

Applicable Codes §;5$4

TR AR N A

WPCF Manual of Practice No. 9 N
Titled: "Design and Construction of Sanitary and Storm Sewers" >
Uniform Plumbing Code (this code is applicable, if a local -
plumbing code does not exist).

Standards & Guides: Applicable Ultrasystems Standards & Guides

4y hhety gty

l"
L)

: ﬂ{:
Y " LJ ¥

]
‘a

c. Drainage System Description e
(1) Storm Drains Ll

Storm drainage will be accomplished by extending the E
existing base drainage system as required, and if applicable. ?E:
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(2) utility Services

Utility water used for general housekeeping, boiler area
and maintenance area floor drains will be collected and will be routed via an
0il/water separator to the sewer.

WAOINIENG <~ SOOI

(3) Sanitary Drains

’

Sanitary sewer drain points will be collected by a
dedicated system and routed to the sewer.
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d. Potable Water System Design Criteria

The potable water system will provide for tne supply and dis-

material suitable for the intended service. High point vents and low point -
drains will be provided.

4
et

tribution of domestic quality water to users throughout the plant. —
The potable water piping will be installed in accordance with IR
the ANSI code, and valves and fittings will have an ANSI pressure rating and ;gég;

s 40,0
! 'l" [

e. Potable Water System Description P

Water supply for the diverse plant users will be obtained from
the Eglin AFB water system directly into the system which will service all
domestic water users such as drinking fountains, washrooms and the chemical
lab.

22. Fire Protection System
a. System Function
A1l underground piping in the fire protection system will be PVC

Class 150 AWWA C-900, Cast Iron 0.D., with elastomeric couplings, subject to
final check of local requirements.
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b. Applicable Codes

A11 underground piping and above ground piping shall conform to
NFPA Codes and applicable local codes.

[}
o
"n

c. System Description

A central fire alarm control panel will be located in the
control room. The water required for the fire protection system will be

supplied from the local water system, or base fire protection system, as
applicable.

Fire protection water will be routed underground to a piping
loop system which covers those areas in the plant that are protected by fire
hydrants. The fire protection system will service the following areas:

Area Type of Protection

Woodyard Area Hydrants and portable extinguishers at truck
dumper and conveyor areas. Ring of hydrants
and post indicator valves around woodyard
perimeter.

Boiler Area Hose stations and portable extinguishers.
Manual alarm stations.

Maintenance and Office Areas Sprinkler system, portable extinguishers and
manual alarm stations.

Turbine Area Hose stations and portable extinguishers.
Manual alarm stations, and sprinkler system
around lube oil area.

Control Room Portable extinguishers, smoke detectors and
manual alarm stations.
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The local water system is assumed to provide sufficient capacity
and pressure for the fire protection system, therefore, fire pumps and onsite
fire water storage will not be supplied. 5
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23. Makeup and Condensate Water Treatment

WS AN

¥,

a. System Function

v

The function of the water treatment system is to provide de-
mineralized makeup water to the boiler system at the proper flow and quality.

Y

:
:
|

b. System Description

The water treatment system will consist of two rented cation-
anion demineralizer systems (or equivalent). Supply water to the deminera-
Tizer will be provided by the makeup water system.

Both demineralizers will be designed to produce or process the
required quantities of boiler makeup water, and boiler blowdown at a quality

within the recommended range of the boiler and turbine generator manufacturers.

A degasifier will not be provided.

Y

R silica analyzer will be provided which can be used to monitor
silica levels in the treated water after the mixed-bed bottles, or after the

v
+

I
LAV

]
f

ve

anion bottles. A high silica signal will also close the demineralizer inlet B X
control valve end alarms in the control room, notifying the operator it is time §;=¥
to switch to the standby bottles. ;

24. Wastewater Treatment '

a. System Function

The purpose of this system will be to gather, treat as required,
and dispose of wastewater from the plant.
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b. System Description

Boiler and turbine area drains will be directed to an oil sepa-
rator unit.

Condensing system and boiler blowdown will be discharged to the
sewer system.

Sanitary drains will be provided to dispose of sanitary waste-
water. Discharge from the plant drains system goes through an oil separator
before discharging to the sewer system.

Storm drainage will be accomplished by connecting to an existing
base network, if applicable. This interconnection of drainage services would
eliminate the need for onsite drainage basins. :

25. Chemical Feed
a. System Function
The function of the chemical feed system will be to treat and
supply the proper chemicals to the condensate system, and to eliminate problems

in the boiler caused by scale, corrosion, carry over, and caustic
embrittiement.

b. System Description
A boiler chemical injection package will maintain proper boiler

cycle water chemistry. The system will be composed of three storage drums and

positive displacement pumps that inject chemicals into the steam drum and
deaerator.

Phosghiate and morpholine will be injected into the drum and con-
denser hotwell to reduce boiler scale deposits and adjust pH, respectively.
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Sulfite will be injected into the feedwater to neutralize resi-
dual oxygen, thus preventing oxygen corrosion.

.
AN AL

G

Process sampling will provide a means for verifying the chemical
composition of various process media.
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Grab sample connections will be furnished for the testing of iﬁég
steam -nd water quality throughout the cycle. Sample connections will be pro- - E?g?
vided at the main steam header, the boiler drum, the feedwater 1ine near the §E§§
economizer, the condensate pump discharge, and the cooling water system. The ;Eﬁé
steam, feedwater, and boiler water sample points will be provided with sample %;;;
coolers. ';ﬁ;ﬁ

Samples will be taken manually and analyzed in laboratory faci- lfifi

1i ies. Samples will be analyzed for impurities such as soluble gases, sus-
penaed solids, and dissolved solids. An excess level in any of these areas
will be corrected by making proper adjustments in the water treatment system.
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